in reference 3 ) was tested. Fluorescence signals from the incorporation of ncAAs 1-12 are labeled. Well A1 is a control without added ncAA. Inserted chemical structures of ncAAs used in this figure: V17 (S158) lies close to the phosphate group of G6, U12 and C13 in acceptor and D stem of tRNA. Thus, the S158N mutation may increase the affinity for tRNA Pyl by interacting with the corresponding nucleotides in archaeal tRNA Pyl . The Oε1 of Q20 (D161) interacts with N2 of G4, while Nε2 interacts with 02' of C69 in the acceptor stem. Thus, Nδ2 of N161 may form a similar interaction with 02'of A69 of archaeal tRNA Pyl thereby increasing the affinity to tRNA. G123 (K258) is close to the phosphate group of A66 or C67 in the acceptor stem. Thus, the mutant Q258 may interact with the phosphate group of corresponding residues in archaeal tRNA Pyl . T211 (G343) is far from tRNA Pyl ; the effect of this mutation is unknown.
Supplementary Table 1 | Apparent kinetic parameters of PylRS and chPylRS for Pyl acylation
The three enzymes were overexpressed in BL21(DE3) cells induced by 1 mM IPTG for 4 hr at 37ºC when cell density reached A 600 = 0.6. They were purified using an N-terminal His 6 -tag by Ni-NTA. The purification of these enzymes is similar to the method described in ONLINE METHODS for c-Myc-chPylRS-6xHis variants, except the lysis buffer contains 1 M NaCl. The protein yield for the three enzymes is similar, around 10 mg/L of LB medium. Pure MmPylRS or MbPylRS precipitated from solution when the concentration exceeded ~2 mg/mL, while pure chPylRS could be concentrated to >15 mg/mL; this was a prerequisite for our crystallographic work on the full-length enzyme. The kinetic parameters were measured as described in ONLINE METHODS. The data were derived from three replicates. M. mazei tRNA Pyl was used for aminoacylation, and was produced by in vitro transcription. After purification as described in ONLINE METHODS, tRNA was refolded by heating to 100ºC for 5 min in deionized water, and slowly cooled down to room temperature for 30 min. Effects of frameshift mutations on scrambled regions of chPylRS. In sample 24B, mutation ∆t293 results in a frameshift beginning at residue V98. This causes in a synonymous change at residue 98, and nonsynonymous changes at residues 99-103 (SAPKV becomes LNRK-Opal). Within this frameshifted region, there are two additional mutations: c299a, and g300a. This leads to mutation R100N within the frameshifted region; in the absence of the frameshift however, these two nucleotide mutations fall in the same codon causing mutation A100E (note that the non-frameshifted wild-type sequence has an 'A' residue at position 100). As A100E has been shown 7 to bestow a benefit, it is likely that mutation A100E occurred within this lineage prior to the appearance of the frameshift. Similarly, within sample 25C, mutation ∆t293 results in a frameshift beginning at residue V98. This causes a synonymous change at residue 98, and nonsynonymous changes at residues 99-103 (SAPKV becomes LRRK-Opal).
